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Effect of Non-Perforated Breathable Films on the Sorability of ‘Fuji’ Apples
in Modified Atmosphere Condition in the Different Storage Temperature

Choi In-Lee*?, Sung Mi Hong!, Min Jae Jeong?, Jun Pill Baek?, and Ho-Min Kang-%*

!Dept. of Horticulture, Kangwon Nat'l. Univ., Chuncheon 200-701, Korea
2Agricultural and Life Science Research Institute, Kangwon Nat'l. Univ., Chuncheon 200-701, Korea

Abstract. These studies were conducted to identify the effects of non-perforated breathable package film on storabil-
ity at 1°C, 8°C, and 20°C storage of ‘Fuji’ apples. The fresh weight loss rate was less than 2.0% in al non-perforated
breathable films at three different storage periods and temperatures, 1°C; 210 days, 8°C; 75 days, and 20°C; 30 days
except for the perforated film. 1,300 cc (1°C), 5,000 cc (8°C), and 10,000 cc (20°C) films were closed at the opti-
mum MA storage condition by carbon dioxide and oxygen concentration. Ethylene concentration was lowest at the
40,000 cc film in every temperatures during storage. The 1,300 cc film established higher result in soluble solid and
vitamin C content than any other films at 1°C, also showed higher in visual quality by panel test. The 5,000 cc film
had the best results on soluble solid and off-flavor in 8°C. In the 20°C storage after 30 days of treatment the
10,000 cc film had highest firmness and visua quality. Following these results, it come to conclusion the suitable
type of non-perforated breathable film such as 1,300 cc at 1°C, 5,000 cc at 8°C, and 10,000 cc at 20°C for MA stor-

agein ‘Fuji’ apples.
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Fig. 1. Changes of fresh weight loss of ‘Fuji’ apples packaged with severa breathable films and perforated film stored at 1°C, 8°C, and

20°C. Vertica bars represent £ SD (n=7).
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Fig. 2. Changes of carbon dioxide and oxygen concentration of ‘Fuji’ apples packaged with several breathable films and perforated film
stored at 1°C, 8°C, and 20°C. Vertical barsrepresent + SD (n=7).
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Fig. 3. Changes of ethylene concentration of ‘Fuji’ apples packaged with severa breathable films and perforated film stored a 1°C, 8°C,

and 20°C. Vertical barsrepresent + SD (n=7).
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A7 3020l 60uL/L oo g Z71EIick(Fig. 3). g
A s Be AR AasaErt 7P =309
40,000cc BEo| A HFI7HA AY A FA=EA
ogalle o] Ay sl A|uigk JekS vx=d,
Aol 7% o9 = ogal Aitee unzs 2
o Fsl7] WEel MA S 9%k AxFA] gl
F5ol Foslof HH(Brody 5, 2011).

o 4, o3 aEla A=, B, HlEl C 5o F
A Wsle= AR HEdol A= (Table 1), 28 &
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Table 1. The firmness, soluble solid concentration, vitamin c, visual quality, and off-flavor, of ‘Fuji’ apples packaged 6 different films and

stored at 1°C for 210 days, 8°C for 75 days, and 20°C for 30 days.

Storage temp.  Film treatments  Firmness (kg - m?)  Soluble solid (°Brix)  Vitamin C (mg/100 gFW) Visual quality? Off-flavorY

Initial 3.12+0.26 13.77+0.61 4.66 + 0.04 5.0 0.0
1°C 1,300cc 1.88ab" 15.05a 3.40a 2.9a 4.3a
5,000cc 1.64b 13.98b 2.86¢ 2.6ab 3.0b
10,000cc 1.53b 12.85¢c 2.78c 1.9b 2.8b
20,000cc 1.66ab 13.08c 3.27ab 2.6ab 2.8b
40,000cc 1.50b 14.02b 2.96bc 2.4ab 2.9b
Perforated 2.12a 14.42ab 3.12abc 2.3ab 2.5b
8°C 1,300cc 2.30a 13.54a 3.78b 2.9a 3.8a
5,000cc 2.15a 14.31a 3.52bc 2.58b 2.7b
10,000cc 2.07ab 13.95a 3.20c 2.8a 3.0ab
20,000cc 1.71b 14.15a 3.10c 1.1c 3.3ab
40,000cc 2.10ab 13.92a 3.05c 2.2b 2.8b
Perforated 0.96¢ 14.47a 4.60a 1.0c 3.0ab
20°C 1,300cc 2.22b 14.30a 4.38ab 2.5ab 3.6a
5,000cc 2.53a 12.01b 3.46d 2.6ab 3.7a
10,000cc 2.59a 13.15ab 4.1% 3.la 3.1a
20,000cc 2.43ab 13.30ab 3.81c 2.9a 3.5a
40,000cc 2.38ab 12.97ab 4.38ab 2.8a 3.0a
Perforated 2.21b 13.10ab 4.61a 1.7b 3.2a

AVisud quality was measured that 5 was fresh condition, 4 was good, 3 was moderate, 2 was bad, 1 was most severe; unmarketable.
YOff-flavor was measured that 5 was most severe; unmarketable, 4 was severe, 3 was moderate, 2 was traceable, 1 was little, 0 was fresh

condition.
*Means + Standard Deviation (n=7).

“Means separation within columns by Duncan’s multiple range test, P = 0.05.

e 1°c9) 8°CollA] 1,300cc B, 20°CollA= 10,000cc
A5 7P #=A AU ol e 1°c%} 8°C
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211 zto]7t gttt
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o T AEe FEEAE QS Hot 74, Jgd
of ofgt Ay Falagire & Fo= AY T Ax
3h=dl(Kays?t Paull, 2004), 2 Ao Me AT 7
7F g gl s A= wskel st A §l
o] BE AgTFollA] A Bls| 27% o) A
o} @ 1°ColA] 1,300cc ZE©] 15.1°Brix, 20°Col|A]
1,300cc ZEo] 14.3%Brix2 7F¢ =9tow g°ce] A9
2 Aol gllert 5,000cc FEol 14.3°BrixE
=& AFS B o] EEL2 AR vldl] 4% o]
g SR Fexel gt B AN AR HELt
2] RE AT FEE 12.0~150°Brixs VRl &
H2}e] 7)5 % (129Brix)ell -85t tHNAPQMS, 1996).
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A2 A4 L7l B24E wo| Badtin RuHg
=l (Kangeh Kim, 2007), £ d7A7= 2 o, 4%
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Z HE C e ARLERTE A7) o Be
g = Aog Fudd. 7 I¥E X2 ng
C e 1°CilME e F289 Ui F-o| 953}
FE 1,300cc ZENA 7FE =9kou, 8°CeF 20°CollA
= H¥Zso] 7 =A fASEALL, bresthable ZE
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© AF2EelA 1,300cc &) HIEWR] C o] =4
AN A Y e Ak o] g Ho
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wko 0, M =A AREGAL St Agar &,
1995).

A T FEEAR A% WF £ F5E 9 (Choi
5, 2013y7F ARE 7K 2 AAE 2AS KBl Heg
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opel ARE & wf, ‘T2 Al MA AGA] A

&
U oi71z2d5 A% HE5dy e 4 58 st
M 1°C= 1,300cc FE, 8°Cc= 5,000cc FE, 181

20°CAT= 10,000cc BEo] AFrshral AeE.
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